448  * CHAPTER 7  Scheduling

As Figure 7.33 indicates, a “good” schedule would assign the tasks T, (browning the
meat), Ty (simmering the meat sauce), Ts (cooking the noodles), T4 (beating the eggs),
Ty (assembling the layers), and T;o (baking the lasagna) to the first student, All other
tasks would be assigned to the other student, who would actually be idle after the first
28 minutes.

The finishing time for the lasagna project {(with two processors and a decreasing-time
priority list) is 90 minutes, or 7 minutes longer than the critical time of 83 minutes, as
determined in Example 7.11 of Section 7.1, Compare this {inishing time with the fin-
ishing time of 118 minutes in Example 7.9, when only one processor prepared the
lasagna. Although the schedule of tasks described here is a “good” schedule, it may or
may not be an optimal schedule for the lasagna project. /

L 1. Consider the project of getting ready for bed. The 4. Consider the following Gantt chart, where time is in
: tasks involved and completion times are wash face minutes. -

(3 minutes), brush teeth (5 minutes), floss teeth

(2 minutes), set alarm (1 minute), and change into
pajamas (4 minutes).

a. Construct the increasing-time priority list.
b. Construct the decreasing-time priority list.

1 i 1
- 1 . 1
2. Suppose that a project consists of one person plant- P, i ) )
ing a tree. The tasks are T}: dig a hole (30 minutes), ’ ]; i T N : T ];
Ts: insert tree (5 minutes), Ts: fill hole (10 minutes) Time | Lo ' y ! !
e . ’ . ? .0 G 1 42 46
T,: fertitize (7 minutes), and T water (15 minutes). {min) K > B 3233
a. Construct the increasing-time priority list. a. How many processbrs are scheduled to work on
b. Construct the decreasing-time priority list. this project?
3. Consider the following Gantt chart, where time 1s in b. List the tasks and their completion times. -
minutes. ¢. What is the finishing iime for this project?

d. How much idle time is in this schedule?

Py
l s = 5. Consider the following weighted order-requirement
: ! digraph for a project. Time is in minutes.
P2 :
I ] 1 1 1 I 1
- i Lo b
Time o, 12 15 1820 28 30
{rmin)

a. How many processors are scheduled to work on
this project?
b. List the tasks and their completion times.
¢. What is the finishing time for this project? ®—>
d. How much idle time is in this schedule?

a. Construct the increasing-time priority list.

b. At the beginning of the project, which task(s) are
ready?

¢. Construct the Gantt chart, assurning that there

will be only one processor.




‘1aafoad siy) ysiug o) sayey N
ST 9} SQUTUHIR)P PUR MEBID JURD) I} 10NNSUOY) 3
LIX9U PauBISSE o [[1M YOIyMm pue ‘Apear 21
(s)2{s®) YoTM ‘a[pI J0552201d © ST SWI} JBUM 1V P
=" 13811 Kymroud swm-SurseaIour ayy pue
w08 e Surssanold-)siy o) 01 FUIpIOIOE SHSE)
ISI 1191} pauSIsse 94 510852001d oY) PINOUS MOH *3
Apeal
a1e (s)yse1 orym “oefead o Jo SumumBeq o 1V q
811 Ayond 2wi-BulSEaIduL Y3 I0NISUC)) 8

£L 01
€91

poafoad oy 1o ydesSip juswunbal-2pio pamSam
SUTAMOTO] 21} JOPISUO)) *(SPU0as ¢7) TeSns pue Weard
mo 108 7], pue (spuodas ¢¢) suoods pue sdno o 138
51 (spuooes ¢) suryaet uo wing ¥ (Spuesss ¢/ ) 1
~em ppe £, ‘(Spuooss f) 293JJ02 ppe T, ‘(spuodas gg¢)
1) & 108Ul - 1, a1e 19afoad S1y) UL paAoAUL SYSE]

AL ‘9ah0o 30 j0d B 24108 pue oxeur 1w opdoad omp, €1

¥ wapgoad ur peys puen)
21 sonpoxd pinom Yoty 481 Atonrd e pue ydeis
~1p Juawannba-1apIo-pajysam agssod auo alea1) gy

-¢ waqoxd ur 11eyd pusn
a 2onpoxd pinom yoga sy Auoud e pue ydeid
-1p JSWSIMDaI-I3pIo-PAISIam [qIssod auo 21ear) 11

"yoaloxd oty 107
udeisp juswennbal-rapio 2[qissod € 19015007 I
181] Auond awn-5uIsearoop . SuIsn
8105529001d 0Mm] 21) 0] PAUTISSR UL QAET] PINOD
11BYD 9y} UT UMOYS SE SYSE) o1} IoUiatm urejdxy -q
1811 Aonad swn-Suisealour ue Suisn
s10s52001d 0M] 21]) 0] pauSIsse UIS SARY PNOD
111D 9T} UT UAOYS S SYSE) 91 Jopoysm uredxy ‘e
(u)

| ouIL
1

or e 8T 61 01 8
i i
| |

|

's3[s®) Apea1 Afuo au)
2IE  3$E] puB [ S| ‘suidaq 102lo1d o1 sy -sanupu
U7 ST STH) 233U 418D Juen) Surmoq[ey ayuy 1pIsue)) Q|

o2ford oty 10 yderSip
Juswaunbar-1ap10o paysam 2qqrssod B 1oNnIsU0) 3
1811 Ayoird swn-guisearnap e Juisn
- s10859901d 0M] 243 03 pauSIsse Uas( 2ABY PO
JIRT[O T} UI UMOUS SE S)[SB} o) IoIoym uredyd G
18T Ajrotad oum-SuIseaIsur ue Suisn
510859901d 0Mm] 211 O] PoUTISSE U9 IABY PO
MBYS 9U} UL TAOUS §B (S8 203 ey wepdxy B

{mu)

W e w0y
I I
1 |

‘$Se) Apral ATUo a1}
9Ie ¢ 3jse} pue [ 3se} ‘surdeq joaford oy sy -saynuT
UE ST QW) 319YA “)IEYD JUe) SUIMO[[Of 2} 1OPISUCT 6

s
Auond swip-Fuisearsep © Fursn ¢ woqoad ywaday g

Ral|
Aronad sum-Surseardsp  Sursn ¢ wajqoid jeaday vz

108s2201d auo AJUo oq J]Im
2101} Je FUTUNSSe “MBYD PUEBD) Y} 1ONHSUOD) I
LApeas
oxe ($)ser yorym 9a9foad a1 Jo Surtwrdaq 9up 1y g
81 Apond awi-Fuisearoul 91 1ONHSUOD) B

1 (s) ‘7’1

"sg)nunu Uy st et [ 1oeford v 103 ydeidip
TusuraInbar-1ap1o paySom FUIMO[[0] ) IIPISU0D) °9

¥y e WULLOB|Y 3w -BuISESIS3 U3 pue wLLobly Buissadeig-1s sup 24 NOILDAS




448 = CHAPTER 7

Scheduling

14. Two people will make breakfast, and their tasks are
T,: heat the griddle (9 minutes), T,: fry bacon
(10 minutes), T+ mix pancake batter (5 minutes), Ty:
cook pancakes (12 minutes), Ts: set table (4 min-
utes), and Tg: serve food (3 minutes). Consider the
following weighted order-requirement digraph.

10)

T,

T, (9] @) (3)

Ts

13 12)
Ty

&i»\Construct the increasing-time priority list.

b. At the beginning of the project, which task(s) are
ready?

¢. How should the processors be assigned their first
tasks according to the list-processing algorithm
and the increasing-time priority list?

d. At what time is a processor idle, which task(s)
are ready, and which will be assigned next?

e. Construct the Gantt chart and determine the time
it takes to finish this project.

Problems 15 and 16

Consider the following order-requirement digraph. Two
processors will complete this project. All times are in
minutes.

D)
(=)
®

ey

T3 @ 7
15. a. Schedule the tasks and construct the Gantt chart
according to the priority list T7, T, T3, T, Ts,
Ty, Ts.
b. What'is the finishing time for the schedule in
part (2) and what is the amount of idle time in the
schedule?

16. a. Schedule the tasks and construct the Gantt chart
according to the priority list T, Ty, Tg, s, T3,
T4, Tq. '

b. What is the finishing time for the schedule in
part (a) and what is the amount of idle time in the
schedule?

17.

18.

19.

Consider the project of making lunches to take to
school. The following weighted order-requirement
digraph represents the project. The tasks are T;:
clean out hinch boxes (9 minutes), T,: make sand-
wiches (10 minutes), T;: wrap sandwiches (4 min-
utes), Ty: fill thermoses (6 minutes), Ts: wash apples
(3 minutes), T¢: wrap cookies (5 minutes), and T-:
fill lunch boxes (8 minutes).

What is the critical time for this project, and
how long would it take one processor to finish the
project?

Consider the project of making a pizza. The follow-
ing weighted order-requirement digraph represents
the project. The tasks are T,: roll out the dough

(10 minutes), T,: grate cheese (5 minutes), Ty: slice
pepperoni (8 minutes), Ty: add sauce (5 minutes),
Ts: add cheese (4 minutes), Te: add pepperoni

(5 minutes), T: turn on the oven (1 minute), and Tg:
bake (40 minutes).

T6

T3 T,

What is the critical time for this project, and
how long would it take one processor to finish the
project?

Refer to the digraph in problem 17.

a. Construct the increasing-time priority list.

b. If there are two processors, which tasks should
be assigned to each processor first according to
the list-processing algorithm and the increasing-
time priority list?

¢. Construct the Gantt chart. How long will it take
two processors to complete this project?
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450 CHAPTER 7 Scheduling

34. a.

Problems 33 through 36

Consider the following weighted order-requirement di-
graph for a project. All times are in minutes.

T,

Ty

35. a

Ts
36, a

33. a. Construct the Gantt chart, and determine the fin-
ishing time for the project if the increasing-time
algorithm is used and there are two processors.

b. Is the schedule optimal? Explain. b.
c. What is the total length of time that processors
are idle?

. What is the total length of time{ that processors

. Is the schedule optimal? Explain.
¢. What is the total length of time that processors

¢. What is the total length of time that processors

Construct the Gantt chart, and determine the fin-
ishing time for the project if the decreasing-time
algorithm is used and there are two processors,

Is the schedule optimal? Explain.

are idle?

If three processors and the increasing-time
algorithm are used, construct the Gantt chart and
determine the finishing time for the project.

are idle?

If three processors and the decreasing-time
algorithm are used, construct the Gantt chart and
determine the finishing time for the project.

Is the schedule optimal? Explain.

are idle?

37. Guests will be arriving and will expect dinner

promptly at 6 pM. The hosts must complete the fol-

lowing tasks in order to prepare dinner (the project).

a. Create the weighted order-requirement digraph c
for this project. Find the critical time and the fin-

ishing time for one processor.

b. Assign tasks, and create a Gantt chart using an
increasing-time priority list and two processors.

Is the schedule optimal? What time must the
hosts (the processors) start the project in order to
be finished by 6 pMm.? ’

Assign tasks, and create a Gantt chart using a
decreasing-time priority list and two processors.
Is the schedule optimal? What time must the

hosts (the processors) start the project in order
to be finished by 6 pm.?
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